In this paper we construct a new type of q-Bernstein polynomials related to q-Euler numbers and polynomials with weak weight α ; E (α) n,q , E (α) n,q (x) respectively. Some interesting results and relationships are obtained.
Introduction
The q-Euler numbers and polynomials with weak weight α is introduced by H.Y. Lee, N.S. Jung, C.S. Ryoo. The main motivation of this paper is the paper [3, 4, [6] [7] [8] [9] [10] by Kim, in which he introduced and studied relations of the q-Euler numbers and polynomials with weight α and q-Bernstein polynomials. The Euler numbers and polynomials possess many interesting properties and rising in many areas of mathematics and physics. Recently, many mathematicians have studied in the area of the q-Euler numbers and polynomials (see [8, 9, 11, 13, 16, 17, 18] ). In this paper, we construct a new type of q-Euler numbers E (α) n,q and polynomials E (α) n,q (x). We introduce the q-Euler numbers and polynomials with weak weight α and observe relations of the q-Euler numbers and polynomials with weak weight α and q-Bernstein polynomials. The p-adic q-integral are originally constructed by Kim [15] . In various parts, we use the p-adic q-integral. Throughout this paper we use the following notations. By Z p we denote the ring of p-adic rational integers, Q p denotes the field of p-adic rational numbers, C p denotes the completion of algebraic closure of Q p , N denotes the set of natural numbers, Z denotes the ring of rational integers, Q denotes the field of rational numbers, C denotes the set of complex numbers, and Z + = N ∪ {0}. Let ν p be the normalized exponential valuation of C p with |p| p = p −νp(p) = p −1 . When one talks of q-extension, q is considered in many ways such as an indeterminate, a complex number q ∈ C, or p-adic number q ∈ C p . If q ∈ C one normally assume that |q| < 1. If q ∈ C p , we normally assume that |q − 1| p < p − 1 p−1 so that q x = exp(x log q) for |x| p ≤ 1. Throughout this paper we use the notation: [2, 3, 6, 7, 10, 11, 12, 14, 15] ) .
lim q→1 [x] q = x for any x with |x| p ≤ 1 in the present p-adic case. To investigate relation of the twisted q-Euler numbers and polynomials weak weight α and the q-Bernstein polynomials, we will use useful property for [x] q as following;
the fermionic p-adic q-integral on Z p is defined by Kim as follows:
where C p m = {w|w p m = 1} is the cyclic group of order p m . For w ∈ T p , we denote by ϕ w : Z p → C p the locally constant function x −→ w x . From (1.2), we obtain
where g n (x) = g(x + n) (cf. [10] ).
If we take g 1 (x) = g(x + 1) in (1.3), then we easily see that
The q-Euler numbers and polynomials with weak weight α are defined as follows;
with the usual convention of replacing
n,q are called the n-th q-Euler numbers with weak weight α.
In [18] , C.S. Ryoo, H.Y. Lee, N.S. Jung introduced (h, q)-Euler numbers and polynomials; E
n,q (x). We can find a little difference between (h, q)-Euler numbers and polynomials and q-Euler numbers and polynomials with weak weight α.
Our aim in this paper is to investigate relations of q-Euler numbers E n,q (x) with weak weight α at negative integers.
Main results
From (1.5),(1.6), we can derive the following recurrence formula for the q-Euler numbers and polynomials with weight α :
(2.1)
(2.2) By (2.1),(2.2), we have properties as below;
For n ∈ Z + , we have
with the usual convention of replacing (E By (1.3) we easily see that
Take n = 2, then we have Theorem 2.1.
By definition of q-Euler polynomials with weak weight α , we get the following; ∫ Zp [x + 2] n q dµ −q α (x) = E (α) n,q (2).
By using p-adic q-integral and (1.1), we obtain a property as follows;
(2.5) For x ∈ Z p , the p-adic q-Bernstein polynomials of degree n are given by
By (2.6), we get the symmetry of q-Bernstein polynomials as follows;
Thus by (2.5) and (2.7)
.
Proof. Let us take the fermionic q-integral on Z p for the q-Bernstein polynomials of degree n as follows;
k+l,q .
(2.9) Theorem 2.4. Let n 1 , n 2 , k ∈ Z + with n 1 + n 2 > 2k. Then we have ∫
) .
(2.11) Theorem 2.5. Let n 1 , n 2 , k ∈ Z + with n 1 + n 2 > 2k, then we get
From the binomial theorem, we can derive the following equation.
2k+l,q .
(2.11) Theorem 2.6. For n 1 , n 2 , n 2 , · · · , n s , k ∈ Z + with n 1 + n 2 + · · · + n s > sk,
Proof. For n 1 , n 2 , · · · , n s , k ∈ Z + , n 1 + n 2 + · · · + n s > sk, and let ∑ s i=1 n i = m, then by the symmetry of q-Bernstein polynomials, we see that
(2.12) Corollary 2.7. Let m ∈ N. For n 1 , n 2 , . . . , n s , k ∈ Z + with n 1 + · · · + n s > sk, we have
where n 1 + · · · + n s = m.
Proof. ∫
where n 1 , n 2 , · · · , n s , k ∈ Z + with m = n 1 + n 2 + · · · + n s > sk.
